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EHOPHTMOJIOrHH IlEPBIWHOrO 
H CynEPHHBA3HOHHOrO 0IIHCT0PX03A. 

CE30HHHE H3MEHEHHH CYTO^HOH AKTHBHOCTH 
UHKJ1HMECKHX HyKJlEOTHflOB H KJIKPIEBOrO 4>EPMEHTA 
nEHTO30-OOC<I>ATHOrO IJHKJIA (T-6-4>flT) 
nEPHOEPH^ECKOH KPOBH 30JI0THCTMX XOMHKOB 

n. r. niicjisip, a. r. rHHOBKep 

BnepBbie paccMOTpeHbi cyTO^Hbie KoneGaHHH aKTHBHocTH uHKjipraecKnx HyicjieoTHflOB (urM<E> 
h uAM<E>) b cbiBopoTKe kpobh h KjiKmeBoro (JjepMeHTa ne^eHH sojiothctbix xomhkob (T-6-OHr), HHBa- 
SHpoBaHHbix O. felineus. CyTO^HbiH CTepeoTHn KOHijeHTpaijHH ljhkjih x i6CKhx HyicjieoTHflOB — noica- 
aaTeJIb CTaflHHHOCTH (JjOpMHpOBaHHH CHCT6MbI X03HHH—napa3HT, COCTOHHHH MeTaSoJIHCTH^ieCKOH 
cocTOHTejibHocTH ne*ieHH b octpoh (J>a3e oriHCTopxo3a. Ohh hbjmiotch CTa6HJiH3aTopaMH BHyTpeH- 
HeH cpeflbi opraHHSMa npH bosjjohctbhh reo(J>H3H*iecKHx $aKTopoB (cesoHHocTb sapaxceHH*). 
IIoBTopHoe sapaxceHHe b ocTpyio (|>a 3 y HHBa 3 HH HHflyuHpyeT noHBjieHHe cyTO^Horo pHTMa T-6-<E>Hr. 


OnHCTOpX03Ha5I HHBa3HH CymeCTBeHHO H3MeHHeT yCJIOBHH B3aHM0fleilCTBH5I opra- 
HH3Ma xo3HHHa c oKpyxcaiomeH cpe^on. IIpohcxo^ht CHCTeMHan nepecTpoiiKa opraHH3- 
Ma xo3HHHa (rHHOBKep, )KHxapeBa, 1982; rHHOBKep h Rp., 1987, 1988). B paMKax 
npHCnOCOSHTeJILHbIX B03M0)KH0CTeH OpraHH3Ma HHCTpyMeHTOM nepeCTpOHKH He3aBH- 

chmo ot npHpo^bi B03Mymaiomero $^KTopa hbjihiotch UHKjiHqecKHe HyKjieoTHflbi 
(flopo(J)eeB h pp., 1978; BonoTHHKOBa, MnxKHeBa, 1985; AS^ypaxMaHOBa h ^p., 1987), 
BqacTHOCTH, urMO h ijAMO, KOTopwe peajiH3yiOT cboio peryjiHTopHyio pojib nyieM 
H3MeHeHHH (jjyHKIJHOHHpOBaHHH neHT030-(j)0C(})aTH0r0 nyTH, KJIlOtieBbIM ^epMeHTOM 

KOToporo HBjineTCH r-6-Oflr (rJHoK030-6-$oc4)aT I E[erH I E[poreHe3a) (flopo^eeB h ep., 1978; 
KojiecHHK h ;np., 1979, 1980). Ha stom ocHOBaHHH aKTHBHOCTb r-6-Oflr h coflepxcaHHe 
UHKjiHqecKHx HyKjieoTH^OB Hcnojib30BaHbi b Ka^ecTBe MapKepoB cyioraoro crepeo- 
THna MeTaSojiHqecKOH aKTHBHocTH ne^eHH b octpoh <J)a3e onHCTopxo3a b pa3jnmHbie 
Ce30HbI TORa npH pa3HOH KpaTHOCTH HHBa3HH. 

MATEPHAJI H METOJDtfd 

MeTo^HKa nodaHOBKH aKcnepHMeHTa H3JiO)KeHa b npe,m>mymHx coo6meHHnx 
(rHHOBKep h pp., 1995a, 19956). IlHKjiHyecKHe HyKjieoTH^bi onpeflennjiH b nna3Me kpo¬ 
bh H3 HpeMHOH BeHbl, KOTOpaH CTa6HJIH3HpOBaJiaCb I^HTpaTOM HaTpHH. KOHIieHTpailHIO 
i^rMO h uAMO onpe^ejiHHH Ha <CMark-II» (USA) c npHMeHeHHeM peaKTHBOB <J)HpMbi 
Amersham b cootbctctbhh c mcto^hkoh, yKa3aHHOH (JwpMoif, h BbipaxcaJiH b pmd/ml. 
AKTHBHOCTb r-6-Oflr oueHHBajiH b roMoreHaTax ne^eHH, 3aMopoxceHHbix b xch^kom 
a30Te (- 195°) no MeTo^y AcaTHaHH (1965) (r/n), coaepxcaHHe 6ejnca onpeflennjiH no 
JIoypH. IIpoBefleHO 1080 HccjieflOBaHHH no KaxcflOMy napaMeTpy. MaTeMaTH^ecKan 
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o6pa6oTKa nouyqeHHbix pe3yjibTaTOB yKa3aHa b npeuHuymux coo6meHHHx (iHHOBKep 
H,ap., 1995a, 19956). 


PE3YJH>TATH H OBCY3KUPEHHE 

KaK cueuyeT H3 nojiyqeHHbix pe3yjibTaTOB (Ta6ji. 1-3) y 30Ji0THCTbix xomhkob He 
06 HapyX(eH 0 UOCTOBepHbIX H3MeHCHHH Ha npOTHJKCHHH CyTOK aKTHBHOCTH r-6-Oflr H 
cyMMapHoro 6ejnca ne^eHH b pa3Hbie ce30Hbi ro.ua, xoth y HHTaKTHbix Kpwc HMeeTCH 
3Ha^HMbiH phtm 3Toro (JjepMeHTa (KouecHHK h up., 1979, 1980). 

OuHOKpaTHoe nocTynueHHe HHBa3HOHHoro MaTepnana (rpynna II) TaKxce He bjihhct 

Ha CyTO^HblH PHTM aKTHBHOCTH r-6-^flr, HO BbI3bIBaeT 3Ha*IHMbie H3MeHCHHH CyTO^HblX 
Koue6aHHH KOHueHTpaijHH cyMMapHoro 6euKa neqeHH (Ta6u. 2, 3). BecHOH ycTaHOBJieH 
OKOUOCyTO^HblH pHTM aKTHBHOCTH $epMeHTa, oceHbio “ yJIbTpaUHaHHblH (T » 12). 
B to ace BpeMH cpeuHecyTO^Hbie noKa3aTejiH aKTHBHOCTH (JjepMeHTa b 3aBHCHM0CTH ot 
ce30Ha roua uocTOBepHO OTJnmaiOTCH y xchbothmx pa3JiHyHbix 3KcnepHMeHTaubHbix 
rpynn (Ta6u. 1-3). IIpHqeM cyTO^Hbin npo<})HJib KOHueHTpaijHH cyMMapHoro 6euKa 
cymecTBeHHO OTJumaeTcn ot TaKOBoro RJin aKTHBHOCTH T-6-Oflr b octpoh $a3e onncTop- 
X03a. IIpH OUHOKpaTHOM 3apaXCCHHH He OTMe^eHO H3MeHCHHH CyTOTOOH UHHaMHKH 
aKTHBHOCTH r-6-Oflr b pa3JiHqHbie ce30Hbi roua, Torua KaK cpeuHecyTO*iHoe 3Ha*ieHHe 
couepxcaHHH 6ejnca ne^eHH ueTepMHHnpoBaHO KpaTHocTbio HHBa3HH h BapbnpyeT 
B pa3JIHqHbie Ce30HbI roua C MaKCHMyMOM BeCHOH H OCeHblO. CyTO*IHbIH npO(j)HJIb aKTHB¬ 
HOCTH r-6-Oflr He KoppeunpyeT c cyToraon uHHaMHKOH couepxcaHHH cyMMapHoro 6eu- 
Ka 3HMOH H oceHbio. TOJIbKO B BeCeHHee BpeMH y XOMHKOB, CB060UHbIX OT HHBa3HH 
(rpynna I), h y jkhbothmx b octpoh $a3e cynepHHBa3HH (rpynna III) cyTorawe KOJie6a- 
HHH aKTHBHOCTH T-6-Oflr H KOHUCHTpaiJHH CyMMapHOTO 6eJIKa peaJIH3yiOTCH B o6paTHO 

nponopuHOHaubHOH 3aBHCHMOCTH (r = -0.43, P<0.05 h r = -0.36, P < 0.05 cootbctct- 

BeHHO). 

IIoBTopHoe nocTynjieHHe uh^hhok onncTopxoB Ha 15-e cyTKH nocue nepBHqHoro 
3apaxceHHH (rpynna III) HHuyunpyeT uocTOBepHbie cyTO^Hbie KOJie6aHHH aKTHBHOCTH 
r-6-Oflr H KOHijeHTpaijHH cyMMapHoro 6euKa bcchoh, *ito mojkho pacueHHBaTb KaK 
KOMneHcaTopHO-npHcnoco6HTeubHyio peaKUHio ne^eHH b otbct Ha HHBa3Hio. IIocueuHee 
nouTBepxcuaeTCH chhxpohhhm H3MeHeHHeM KOHueHTpaijHH ijrMO nua3Mbi kpobh h 
cyMMapHoro 6ejnca neqeHH BeueueTBHe peryuHTopHoro bo3U6hctbhh uHKunqecKHx 
HyKueoTHuoB Ha 6ejiOK-cHHTe3HpyiomyH) (JjyHKijHio renaTOUHTOB. 

CTaTHCTHqeCKH 3Ha^HMbIH CyTO^IHblH PHTM COUep>KaHHH UHKJIHqeCKHX HyKJieOTH- 
UOB BbiHBjieH bo Bcex rpynnax jkhbothmx. y KOHTpoubHbix jkhbothmx (rpynna I) ran 
PHTMa KOHueHTpauHH uAM^> He 3aBHCHT ot ce30Ha roua. Bouee Toro, ce30H roua He 
BJiHHeT h Ha cpeuHecyTO^Hoe 3Ha*ieHHe stoto noKa3aTeuH. Tnn pHTMa ijrMO b stoh 
rpynne jkhbothmx 3hmoh - oKOJiocyTO*iHbiH, bcchoh - oKOJiocyTorabiH h yjibTpa- 
UHaHHbiH. JlaHHyio rpynny oTJnmaeT cra6HJibHOCTb ce30HH0H h cyTOWOH opraHH3auHH 
Ha npoTHXceHHH Bcero roua (HeuocTOBepHbie otjuuihh aMnjiHTyubi, aKpo(})a3bi, Me3opa). 

OuHOKpaTHan HHBa3HH H3MeHHeT CTpyKTypy cyTO^Horo pHTMa couepxcaHHH urM<I>. 
Ha6uiouaeTCH yBejinqeHHe aMnuHTyubi h cMemeHHe aKpo$a3bi 3hmoh h bcchoh. H3Me- 
HeHHe aMnjiHTyubi pHTMa oceHbio ocymecTBjineTCH npn coxpaHeHHH 3Ha*ieHHH cpeuHe- 
cyToraoro noKa3aTeun. 

IIoBTopHoe 3apaxceHHe b ocTpyio $a3y onncTopxo3a CHHxpoHH 3 HpyeT cyTO*iHbie 
pHTMbi KOHueHTpauiHH u;AMO h u^MO b pa3unqHbie ce30Hbi roua. CTpyKTypa cyTO^Horo 
PHTMa H3MeHHeTCH no CpaBHeHHIO C KOHTpOJIbHOH rpynnOH XCHBOTHbIX TOJIbKO B BeceH- 
Hee BpeMH: noHBjineTCH yjibTpaunaHHaH KOMnoHeHTa y ijAMO. B stoh rpynne xchbot- 
hmx H3MeHHeTCH cooTHonieHHe cpeuHecyTO^Hbix ypoBHen ijAMO h ijrMO - cHHxceHHe 
nepBoro h noBbimeHHe BToporo noKa3aTeueH, *ito hbjihctch cjieucTBHeM chctcmhoh 
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Ta6jiHua 1 

CyTOtIHaH flHHaMHKa aKTHBHOCTH T-6-^>flT H UHKJUWeCKHX HyKJieOTHflOB y KOHTpOJIbHbIX H OnbITHbIX 3KHB0THBIX (M ± m, BeCHa) 
Table 1. Diurnal dinamics of activity of G-6-PhDG and cyclic nucleotides in control and experimental animals (Mlm, spring) 


CepHH 

BpeMH cyroK (^ac) 

CpeflHecyrowHbiH 

noKa3areJib 

3 

7 

11 

15 

19 

23 

r-6-<D ur 








I 

0.0059 ± 0.0008 

0.0056 10.0009 

0.0043 10.0006 

0.0044 10.0006 

0.0066 10.0013 

0.0054 10.0008 

0.0053 10.0004 

II 

0.0069 10.0007 

0.0081 10.0008 

0.0059 10.0007 

0.0054 10.0007 

0.0056 10.001 

0.0082 10.0013 

0.0067 10.0004 

III 

0.005210.0011 

0.008 10.0001 

0.0069 10.0015 

0.0345 10.0186 

0.049 10.0202 

0.125 10.0012 

0.01910.005 

EenoK 








I 

17.24 11.54 

17.67 11.31 

17.4810.74 

17.52 10.46 

1711 

16.8 10.74 

17.2910.41 

II 

15.9310.92 

16.94 10.44 

17.1110.76 

17.06 10.37 

15.34 10.52 

15.3110.51 

16.2810.26 

III 

15.98 10.78 

15.5 10.63 

17.18 ± 0.97 

15.9610.77 

14.76 10.85 

13.68 10.68 

15.5110.34 

irAMO> 








I 

19.4 10.31 

20.2 10.39 

20.610.4 

21.410.31 

22.2 10.25 

22.110.38 

20.98 10.18 

II 

18.910.29 

19.510.43 

19.410.31 

20.9 10.23 

21.310.21 

21.110.31 

20.1810.17 

HI 

18.7410.28 

18.9410.26 

19.4410.28 

20.5410.16 

21.110.18 

20.8 10.25 

19.9310.15 

uTM<I> 








I 

1.5210.16 

1.6810.13 

1.6710.15 

1.9310.15 

2.910.18 

1.810.11 

1.9210.83 

II 

1.65 10.13 

1.85 10.16 

2.0510.17 

210.17 

3.2810.21 

2.6 10.21 

2.24 10.009 

III 

1.7 10.12 

1.810.08 

1.8510.15 

1.9510.01 

3.9510.2 

3.1310.28 

2.3910.13 


IIpHMetiaHHe. 3necb h b Ta6n. 2, 3: 1 — KOHTponbHbie »HBOTHbie, II — ojjHOKpaTHO HHBa3HpoBaHHbie, III — fiobtopho HHBa3HpoBaHHbie; r-6-<E>HT — 
rjnoK030-6-(J)oc(J)aTnerHflporeHa3a, uAM<I> — uHKjuraecKHfi aaeH03HHM0H0<j)0c<j)aT, uTM<I> — ithk jiH^ecK nfi ryaH03HHMOHo<fcoc<fcaT. 






TaGjimja 2 

CyTO^IHaH flHHaMHKa aKTHBHOCTH r-6-3>flr H COflepacaHHH UHKJIHMeCKHX HyKJieOTHflOB y KOHTpOJIbHbIX H OnbITHbIX XCHBOTHbIX (M±m, 3HMa) 
Table 2. Diurnal dinamics of activity of G-6-PhDG and contents of cyclic nucleotides in intact and experimental animals (M±m, winter) 


CepwH 



BpeMH cyTOK (qac) 



CpenHecyTowHbiH 

3 

7 

11 

15 

19 

23 

noica3aTejib 

r-6-<w 

I 

0.008 ±0.0019 

0.0064 ±0.0012 

0.0074 ±0.0016 

0.0046 ±0.0008 

0.0056 ±0.0009 

0.0116 ±0.004 

0.0073 ±0.0009 

11 

0.01 ±0.0022 

0.029 ±0.021 

0.046 ±0.041 

0.014 ±0.0058 

0.018 ±0.011 

0.0059 ±0.0059 

0.022 ±0.008 

III 

0.014 ±0.007 

0.008 ±0.0006 

0.013 ±0.0055 

0.0145 ±0.009 

0.0081 ±0.0012 

0.0069 ±0.0011 

0.11 ±0.0022 

BenoK 








I 

15.2 ±1.14 

15.4 ±0.87 

16.9 ±0.38 

16.65 ±0.48 

15.98 ±0.56 

17.21 ±0.38 

16.21 ±0.31 

11 

14.72 ±0.96 

15.72 ±0.66 

16.08 ±0.97 

15.52 ±0.92 

15.28 ±0.79 

14.2 ±0.59 

15.25 ±0.33 

111 

17 ±0.89 

15.88 ±0.98 

18.16 ± 1.47 

17.88 ±0.54 

16.4 ±0.36 

17.58 ±0.57 

17.2 ±0.36 

uAM<t> 








I 

19.74 ±0.22 

2.03 ±0.3 

20.8 ±0.2 

21.7 ±0.21 

22.2 ±0.2 

22.4 ±0.22 

21.19 ±0.16 

11 

18.9 ±0.23 

19.8 ±0.25 

20.3 ±0.21 

21.2 ±0.25 

21.6 ±0.27 

21.6 ±0.31 

20.56 ±0.16 

111 

18.9 ±0.18 

18.9 ±0.23 

19.6 ±0.22 

20.1 ±0.28 

21 ±0.21 

21.2 ±0.21 

19.9 ±0.14 









I 

1.65 ±0.16 

1.88 ±0.12 

1.9 ±0.21 

2.22 ±0.27 

2.98 ±0.32 

2.1 ±0.24 

2.12 ±0.12 

11 

1.7 ±0.19 

1.85 ±0.2 

2.075 ± 0.22 

2.2 ±0.17 

3.83 ±0.38 

2.92 ±0.33 

2.43 ±0.14 

111 

1.85 ±0.15 

1.95 ±0.22 

1.98 ±0.21 

2.1 ±0.16 

3.87 ± 0.15 

3.4 ±0.17 

2.53 ±0.13 


u> 

o 







Ta6jiHua 3 

CyT0*IHa5I flHHaMHKa aKTHBHOCTH H COflepaCaHHH L[HKJIH^eCKHX HyKJieOTHflOB y KOHTpOJIbHbIX H OnbITHbIX XCHBOTHbIX (M±m, OCeHb)’ 

Table 3. Diurnal dinamics of activity of G-6-PhDG and contents of cyclic nucleotides in control and experimental animals (M±m, autumn) 


u> 

o 

K> 


CepHH 

BpeMH cyroK (qac) 

CpeflHecyTO^HbiH 

noKa3arejib 

3 

7 

11 

15 

19 

23 

r-6-onr 








I 

0.152 ±0.007 

0.0086 ±0.006 

0.009 ±0.0013 

0.0078 ± 0.0014 

0.0087 ± 0.0016 

0.0103 ±0.001 

0.01 ±0.0014 

II 

0.023 ±0.014 

0.0086 ±0.002 

0.0067 ±0.004 

0.0056 ±0.0014 

0.172 ±0.117 

0.0051 ±0.0011 

0.011 ±0.003 

III 

0.0056 ±0.0006 

0.0069 ±0.0005 

0.0095 ±0.0012 

0.0049 ± 0.0006 

0.02 ±0.0119 

0.0211 ±0.012 

0.0113 ±0.003 

BenoK 








I 

17.31 ±0.64 

16.85 ±0.98 

17.75 ±0.37 

17.02 ±0.66 

16.29 ± 1.03 

15.84 ± 0.59 

16.84 ±0.31 

II 

14.35 ±1.08 

16.88 ±0.7 

18.88 ±0.36 

17.24 ±0.86 

14.42 ± 0.48 

17.33 ±0.79 

16.52 ±0.36 

III 

17.18 ±0.76 

17.32 ±1.02 

18.8 ± 1.37 

17.48 ±0.51 

17.18 ± 0.58 

16.84 ±0.7 

17.47 ±0.35 

uAMO 








I 

19.66 ±0.23 

20.5 ±0.37 

20.8 ±0.28 

21.6 ±0.28 

22.7 ± 0.15 

22.4 ±0.34 

21.28 ±0.18 

II 

19.2 ±0.29 

19.8 ±0.29 

19.9 ±0.23 

20.9 ± 0.23 

21.7 ±0.15 

21.6 ±0.34 

20.57 ±0.16 

in 

19 ±0.21 

19.4 ±0.27 

19.9 ±0.23 

20.6 ±0.16 

21.2 ±0.18 

21.1 ±0.23 

20.18 ±0.14 

irrMO 








I 

1.67 ±0.15 

1.85 ±0.19 

1.92 ±0.29 

2.18 ±0.29 

3 ±0.28 

2.18 ±0.2 

2.13 ±0.11 

II 

1.7 ±0.15 

1.97 ±0.18 

1.92 ±0.15 

2.15 ±0.23 

3.67 ±0.36 

2.88 ±0.33 

2.38 ±0.13 

III 

1.85 ±0.19 

1.95 ±0.13 

2.05 ±0.2 

1.95 ±0.15 

4.05 ±0.28 

2.95 ±0.13 

2.47 ±0.13 



ajiJiepnraecKOH nepecrpoHKH opraHH3Ma (II) h BOcnajiHTenbHbix H 3 M 6 H 6 HHH ne^eHH, 
a cjieflOBaiejibHO, h MOflH<J>HKaimH HMMyHOJionmecKoro OTBeTa opraHH3Ma (III), 
onocpejotOBaHHoro aKTHBauHen MeTaGojiHCTHqecKHx npoueccoB, neacamux b ocHOBe 
BH$$epeHi^HpoBKH h npojiH<J>epauHH ktotok (ASflypaxMaHOBa h ot., 1987; Eojiothh- 
KOBa, MnxKHeBa, 1985; Thhobkcp, )KHxapeBa, 1982; ^epHymeHKo h ap., 1986). 

HTaK, cyTO^Han flHHaMHKa K0Hij6HTpaiiHH uHKjumecKHx HyKneonmoB (uAMO h 
i^rMO) oTpancaeT flHHaMHKy HHBa3HOHHoro npouecca h cocroHHHe MeTaSojiHcnmecicoH 
coxpaHHocTH neqeHH b octpoh <J>a3e onHCTopxo3a. IlmcjumecKHe HyKjieoumbi hbjihiot- 
CH CTa6HJlH3aTOpaMH BHyTpeHHeH cpeflbl OpraHH3Ma npH B03,IjeHCTBHH reO$H3HqeCKHX 
^aKTopoB (ce30Hbi rofla) b co^eTaHHH c napa3HTapHOH Harpy 3 KOH b ocipyio <J)a3y 
onHCTopxo 3 a. Cia 6 HJiH 3 amiH jgocrHraeTCH nepedpoHKOH cyromioro pHTMa ijAMO h 
ilfMO 6e3 H 3 MeHeHHH hx cpenHecyromioro 3 Ha*ieHHH. 
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SUMMARY 


570 males of Golden Hamsters were divided into 3 groups: I - free from invasion, II - once infected, 
III - repeatedly infected. Diurnal activity of cyclic nucleotides and enzyme of pentose-phosphate cycle 
(G-6-PhDG) was investigated in spring, autumn, and winter at 3, 7,11 a. m. and 3, 7,11 p. m. 

The Golden Hamsters once infected with opisthorchiasis do not show any seasonal changes in 
G-6-PhDG activity, but this invasion influences the total content of protein, diurnal oscillation of which 
depends upon seasons. In spring time the repeated invasion induces the diurnal rhythms of G-6-PhDG 
and of total protein content. Diurnal stereotype of cyclic nucleotides (cGMP, cAMP) demonstrates 
the dependence upon seasons and invasion frequency without any changes of the average diurnal level. 



